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SPECIFICATIONS 



STEAM MACHINERY 



U.S. DISPATCH BOAT. 



(1500 TONS.) 



SPECIFICATIONS 



TWO-CYLINDER COMPOUND, VERTICAL, DIRECT- 
ACTING SCREW ENGINE, OF 2300 INDI- 
CATED HORSE-POWER. 



GENERAL DESCRIPTION. 

The engine is to have — 

One (1) high -pressure cylinder of 42 inches diameter, 
and one (1) low-pressure cylinder of 78 inches diameter, 
having 48 inches stroke nf piston. 

The cylinders are to be placed directly over the erauk- 
shatl; each cylinder being supported by two wronght-iron 
columns, which are secured to the engine be<l-plate, and 
by two cast-iron bnu.-ket8, which form at the same time the 
orosshead guides and are suitu'cd to the i-ondcnser. 

Each cylinder is to be made with a double shell, inclosing, 
in the case of the high -pressure cylinder, the receiver, and, 
in the case of the low-pressure cylinder, the steam-passage 
leading from the receiver to the steam-chest on one side, 
and the cxhauat-passi^e leading directly to the condenser 
on the other side. The total capacity of the receiver is to 
be aboat one and a half times the ca|)acity of the high- 
presenre cylinder. 

Each cylinder is to have an inner wearing-cylinder 



cast separately, which, when Becizred in place, is to be sur- 
rounded hy a jacket space which may be 6IIed with steam 
from the boilers. 

The valve-cheats are to he placed on the forward side of 
the high-pressure cylinder and on the after side of the low- 
pressure cylinder. 

Each cylinder is to have a main slide-valve and a cut-off 
valve. The main slide-valves are to be double-jmrtcd and 
worked by means of eccentrics and links coupled directly 
to the valve stems. The weight of each valve is to be 
counter) alanced by a piston working in a cylinder placed 
on the top of the steam-chest. [See Addenda, No. 4-] 

The cut-dff valves are to slide on the back of the main 
slide-valves and to l>e adjustable, while the engine is in 
motion, to cut off between the limits of \ and | of the 
stroke of piston of the high-pressure cylinder, and of ^ and 
'i of tin- stroke of piston of the low-pressure cylinder. 
They arc to be operated by separate eccentrics coupled 
directly to the stems. 

Each cylinder is to have one piston-rod, at the lower 
end of which the cross-head journal and the gibs for the 
cross-head guides are fitted. 

The connecting rods are to have a length of 9 feet 
Iretween centers of journals. The upper end of each rod 
Li to be forked with solid eyes in which the croas-head pio 
is fi.xed. The crank-pin Journal is to be fitted with 
brasses, caps, and bolts. 

The crank-shaft is to Iw " built up " and to have two 
cranks at right angles to each other ; the forward or high- 
pressure cylinder crank being the leading one. Counter- 
balances are to be forged directly to the cranks. The 



crank-shafl is to be mounted on four journals having an 
aggregate length of 84 inches, and it is to be connected 
with the line-shafting by a disengaging coupling. 

The crank-shaft pillow-blockB are to be made in one 
casting, forming the l>ed-piate of the engine, to which the 
columns eupporting the cylinders and the brackets sup- 
porting the condenser are to be secured, and which is to be 
bolted directly to the engine frames forming a part of the 
hull of the vessel. 

There is to be one surface condenser having an a^re- 
gate cooling surface of 4,500 stjuare feet. The tubes are 
til be placed athwartehips and so arranged as to be readily 
withdrawn and replaced. The refrigerating water, enter- 
ing on the sterlxHird side of the vessel, is to pass through 
the lower half and return through the upper half of the 
tubes, to be dischaiged tlirongh the outboard delivery- 
valve on the HtarlKiard side of tho vessel. The condenser 
i.s to l)e supported at each end by two brackets secured to 
the engine bed-plate. 

The condenser is to be placed at the center of enginesJjelow 
the cylinders, at such a height as to leave the center main 
bearings accessible for examination and adjustment, and 
allow the shaft to be removed. To each side of the con- 
denser are secured the brackets which support the cylinders. 
The exhaust nozzle of the low-pressure cylinder is to Ije 
l>olted dii-ectly to the top of the condenser. 

The air-pump, circulating-pump, and feed-pumps are to 
1)6 independent of the main engines. There is to be one 
(1) horizontal double-acting air-pump, and one (l)horizon- 
tid double-acting circiilatiug-pump, both worked directly 
from tlie piston of a steam cylinder placed between the two 



jiumps. The circulatiDg-pump must be capable of dis- 
chat^ng 3,300 gallons of water wheD working at a piston 
speed of 1 20 feet per minute. 

There are to be two (2) single-arting feed-pumps, se- 
cured to the sides of the steam cylinder, and worked from the 
cross-head of the circulating-pump. [Sfec Addenda, No. 1."] 

These pumps aretc) be placed in a fore-and-afl direction 
on the starboard side of the vessel, leaving a passage-way 
of not less than 30 inches between them and the main 
engines. 

The total length of the combined pumjts is not to exceed 
15 feet 6J inches over the faces of the outside flanges of the 
pump cylinders. 

There are to be two bilge-pum[ts worked by an eccentric 
pla(«d on the crank-shaft directly abaft the after main bear- 
ing. The bilge-pumpH are tn be single-acting plunger 
pumps, *) arranged as to be thrown readily in and out of 
gear while the engine is in motion; they are to dischai^ 
the water into an <iutb<«rd -deli very valve chamber on the 
jmrt t^ide of the vessel. 

The steam reversing gear is to be placed on the port side 
"f the engines. It is to consist of a steam cylinder bolted 
to the side of the condenser, the piston of which is to act by 
means of a link n{>on an arm of the reversing shaft, which 
is connected by means of arnis and suspension rods with 
the links of the main slide-valves. The valve of the start- 
ing cylinder is to l>e operated by a hand lever from the plat- 
form on the starlMiard side of the engine. 

The hand reversing gear is to be arranged so as to be 
readily thmwn in and out of gear. It is to be placed on 
the starlMiard side of the engine, and to consist of a hand- 
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wlieel and screw gear operating a shaft ^vhioh is connected 
t)v au arm and link with the after arm of the main revers- 
ing ^haft. 

There is to be a gallery running all around tiie enginet* 
on a level with tlie berth deck. The various valves, levers, 
and gears for working, regulating, and adjusting the main 
engines arc to be operated from this gallery on the star- 
l;oard ]-ide. 

There is also t« Ix' an upper gallery on a level with the 
spar-deck. Iiadder^ are to be provided to establish com- 
munication between these galleries and the lower engine- 
r(Mini fliH>r, Passage ways of sufficient width must be left 
all around the engines on the galleries and on the lower 
eugine-riMtm fl<M)r. 

There will bea collar-thrust bearing located immediately 
aliaft the clutcli coupling. 

The pn)])eller shaft will be cased with a com|XMition 
sleeve and will run on lignumvitw bearings. 

The screw propeller is to have fi>ur adjustable blades, a 
diameter of 14 feet 3 inches and a mean pitch of 21 feet 
4 inches. 
Height of center of shaft above base-line of 

vessel at after end of stern-post 5 ft. 9 ins 

Height of center of shaft above base-line of 

vesfiel at center of engines 5 ft. 1^ ins. 

Height (tf face of cylinder-head flanges above 

axis of shaft 19 ft. 3J ins. 

Distance from after side of stern-post to cen- 
ter of engines-, 86 ft. 11 ins. 

Extreme length of engines over valve-chest 

covers 18 ft. 2 ins. 

Extreme width of engines over cylinder cas- 
ings 8 ft. 9 iiMi, 



The Iwilers are to be cylindrical, braced for a working 
pressure of 100 pounds per square inch above the atmos- 
phere. They are to have an aggr^ate grate surface of 270 
square feet and an a^regate water-heating surface of 
about 6,600 square feet. They are to have internal cylin- 
drical furnaces and horizontal fire-tubes returning above 
the furnaces. Each furnace is to have separate back and 
front ciinnectioDs, the latter being provided with a damper. 

There will l)e two single-end and two double-end Iwilers, 
The !^ingle-end I)oilers will have a diameter of 1 1 feet and a 
length of 9 feet 6 inches and contain two furnat^es each. 
The donhlc-cnd Iwilers will have a diameter of 11 feet and 
alength of 18 feet 3 indiesand contain four furnaces each. 
The boilers will be placed with their longitodinal axis in 
the fore-and-aft direction (if the vessel, the single-end boilers 
aft fronting the double-end Iwilers, with a fire-room 9 feet 
6 inrlies long between them. At the fiirward end of the 
double-eiid Ixiilcrs there will be a fire-nxim 9 feet long. 
On the starboard side there will l)e a passage way between 
the two fire-HMims and the engine-room. 

Then' will 1m' a vertical steam-druni 7 feet 6 inches in 
diameter and H feet 6 inches high, traversed by six flutw 
IS inches in diameter, and snrronnded by the uptake. 

The snioke-pi|)e will be stationary, 7 feet 3 inches in 
diameter and 60 feet high above the level of the grates. 

Provision is ti lie made for closing the fire-room hatches 
and <ither o|ienings sufficiently tight tn maintain an air- 
pn-ssure equivjilent to a head of water of 1 inch in the fire- 
rooms. 

There will ia^ two Sturtevant blowers in the after fire- 
mom, drawing the air directly from the engine-room and 



from a duct lending to the after part of the berth-dw'k, 
respectively ; and one Sturtevant blower in the forward fire- 
room, taking the air from the forward part of the Ix-rth- 
deck. Each Mower is to !«' capable of discharging 12,000 
cubic feet of air per minute under a head of 1 inch of water 
at tlie discharge oj)ening. The air is to be delivered directly 
intothefire-rooni. Each blower is tobedriven by asepa- 
ratc direct-a«;ting engine coupled to the shaft of the fan. 

There is to be one (1) horiitontal Blake steam-pump, 
having ji water piston 6 inches in diajneter an<l 12 inches 
stroke, placwl in the after firo-nxim on the port side. This 
pump is to i>c fitted for feeding and pumping out the 
boilers and for tire-apparatus. 

There is to be a Baird distiller of 2,000 gallons <-a|>acity 
])crday, with tank, filter, and separate stcam-pump, placed 
on a platform in the forward fire-room. 

There will \>e two horizontal Blake st«iim-pump--, eacli 
caiMibleof delivering 1,000 gallons of water per minute, 
i-onnccted for pumping out the water-tight compartments, 
and alsoconnectetl with sea-valves and fire-apparatus. One 
of these pumps is t(» lie placed on a platform in the forward 
fire-room, and the other is to be [ilaced at the after end of 
engine-roora on the jwrt side. 

There is to Ix- an ash-holsting engine fitted for each fire- 
room, and suitable arrangements are to l>c made for dump- 
ing the ashes on the spnr-de<;k. 

Two steam syplnm-pumps with bilge ciinna-tions are to 
l)e fitted— one in enj^ne-room and one in after fire-room. 

DETAILED DEW.'BIITION OF BNIUNEN. 

t^linders. — Each cylinder is t4) consist of an outer cas- 
ing and an inner wearing-cylinder, cast 8e,i5»sft.\jiV5 . 
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The high- pressure and low-pressure cylinder casings 
are to be Mcoured U^ther with wroughtr-iron bolts, IJ 
inclies in diameter, and spaced uot over 5| inches apart, 
passing through faced flanges not less than 2 inches thick 
and 4^ inches wide. 

Distance between axes of cylinders to be 80 iuches. 

The cylinder heads are to be cast witli a double shell 
pr'>(ferly stiffeued by ribs. Eacii head is to have holes 
biire<l of suitable size, and with the pn)j>er facings for the 
relief-valve and for the piston-nxi stuffing-Uix. The 
cylinder heads are to be fitted with pipes and valves for 
admitting steuui to the interior aud for <lniiniiig off the 
water of condensation. 

The inner tceartng-ci/lhidera are to Ijc made of the best 
cold-birtst in>u, cast as hard as can be worked by thiols; 
!>iDiH>thly bored Ui a diameter of 4'i inches in the case of 
the liigh-pressure cylinder, and t<) a diameter of 78 inches 
in the case of the low-pnissiire (ylinder, and of a length 
suitable for a stroke of 48 inches with a cleamuce of -f^ 
inch at the upper end, and ^incii at tlic lower end of tlie 
(ylindei-s. 

Tilt- wearing cylinders and outer uylinder-casings aw 
to 1k> accnratcly turned and l>ored at the ends to fit each 
other steam-tight. There is to \k an annular space, not 
less tliau 1 inch wide and 42 inches long, surrouu<1ing each 
\^'earing cylinder, which is to form a steam-jacket and is 
to 1>e fitted with snitalde stuani and drainage |iii>es and 
valves. The wearing cylinder is to be secured in such 
a manner as to make sutlicient allowance fiir diflFerence of 
expansion, anil provision is to \k made for packing the 
joint at the npper end steani-light. 
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The cylinder covera are to be cast with a double shell, 
properly ribbed. They are to have faced flanges not less 
than 2 inches thick and 4$ inches wide, and are to be secured 
in place with wrought-iron etaodiDg bolts If inches in dia- 
meter, spaced not over 5^ inches apart and having finished 
wnmght-iron nuts. In the center of each cylinder cover 
is to be a man-hole 24 inches in diameter, closed by a 
cover with double shell and finished on the outside, 
secured by standing bolts with finishe<I wrought-Iron nuts. 

The man-hole cover is to have a stuffing-box fitted with 
metallic jiacking of approved design for the upjter end of 
the piston-rod; and a finished brass cover inclosing the 
pistoii-roti is to bo lK)lte<l to the man-hole cover with finished 
composition nuts. 

Ea<'h cover is to have a hole bored of suitable size and 
with the proper facings for the relief-valve. The cylinder 
(livers are to l>e fitted with pipes and valves for admitting 
steam fi» the interior and for drawing off the water of con- 
densation. 

Autonudic relief -voices oi Tin appro\'ed jMittern, each hav- 
ing an Djieiiing not less than 16 inches in area, are to be 
fitted toeachcj'linder, one at the top and one at the bottom. 
They are to be fitted with finished brass c()vers and are 
to discharge through suitable brass or copper pipes into the 
iiot-well. 

A ttarling valve is to be provided for each cylinder. 
The valves are to be of brass and to be operated by 
\\Tf>ught-iron handles on the working platform on the 
starlxmnl side of the engines. The openings of ports and 
pi|>es to lie not less than 3 square inches. All the work- 
ing gear of these valves is to be finished. 
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Arrangements are also to be made for passing the steam 
directly from the boilers into the low-pressure steam-chest, 
and also for exhausting the steam directly from the low- 
pressure cylinder into the atmosphere. 

The bosses for supporting columns are to be 8 inches in 
diameter and 8 inches long, substantially united to cylinder 
castings by ribs. 

The steam-ports of the high-pressure cylinder are to be 
double, 28 inches long and 2 J inches wide. 

The steam-ports of the low-pressure cylinder are to be 
double, 68 inches long and 3 J inches wide. 

The valve-seats are to be cast separately, of the very 
best iron, as hard as can be worked. They are to be se- 
cured in place with countersunk composition screws. 

The valve-chests are to be cast of the best iron. They 
are to be secured to the cylinders by wrought-iron bolts 
1^ inches in diameter with wrought-iron nuts, and spaced 
not over 5| inches apart, and j)assing through faced flanges 
not less than 1| inches thick and 4J inches wide. 

The stuffing-boxes for the main and cut-off valve stems 
are to be cast on the chests. They are to have brass bush- 
ings, and followers with a provision for catching the drip. 
The packing spaces to be fitted with Katzenstein's metallic 
packing. 

The chest covers are to be made with a double shell 
well ribbed. The flanges are to be faced and finished on 
the outside. They are to be secured by wrought-iron 
bolts with finished wrought-iron nuts. 

Each steam-chest is to have on each side two hand- 
holes with facings for flanges, one at the top and one at the 
bottom, p]aced so that the steam-ports may be examined 
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through thera. Covers to be of cast-iron, finished od the 
outside, nnd secured hy finished wrought^iron nuts. 

Each stesim-chest is to be iirovided on its upj>er side 
witli openings and faced flan}^ for securing the covers 
and guides for the cut-off valve stems Hnd the balancing 
cylinders of the nmin slide valves. 

The corers f<yr the oU-off valve Mema are to be of brass, 
finished all over. 

The halannng eyHmltra of the main slide valves are to 
I>e of cast-iron, accurately ixired, and provided witli a 
finished dome-shaped cover. The balancing pistons arc 
to have cast-iron packing rings, and are to fit steam-tight 
within the cylinders. The cylinders are to Iw ojwn to the 
steam-chest l>eIow, and the top is to be connected by means 
of a finished brass iir copper pipe with the vacuum cham- 
Ikt of the condenser. The diameter of the balancing cyl- 
inder on the high -pressure steam-chest is to be 6 inches, 
and the diameter of the balancing cylinder on the low- 
prcssure stcam-ch(st is to be 12 inches. 

At tlie lower end of the high-|>res8ure steam-chest, on 
the jMirt side, there is to l>eacircular opening <if 1-3 inches 
diameter, having a faced fiangc of suitable size for the 
steam St op- valve. 

ThQ pidon-ro<l atufiny-boxeit an- to be of cast-iron, hushed 
with lirass, and to Ik- secured by means of a flange recessed 
into and bolted to the cylinder head. They are to be 
fitted with metallic jmcking of api>roved design. 

Arrangements nnist be made for the ready adjustment 
of the glands from the working platform while the engine 
is in motion, and for oiling the piston-rods and collwting 
the di'ip from the stuffing-boxes. ^^ 
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Main jiiatmta. — Eiicli cylinder U to be fittc<l witli a 
i-om position piston having a double shell pro|)crly ribijed, 
and i-ast as light as consistent with strength. The pistons 
arc Ui have cust-iron packing-riuKa fitting steam-tight and 
steel springs of approve*! design. 

Piaion-^-o'h. — Each piston is to have one nwi made of 
mild steel, )>oli8hed. 

The diameter of the high-pressure piston-rod is to Ije 
not less tlinn 6 inches. The diameter of the low-presisure 
piston-rod is to be not less than 7 inches. Each ptston- 
ri>d is to have a collar recessed into the lower side of the 
piston; the rod is to fit the piston accunitely, and is to 
l>e scciii-ed by a composition nut aecessible from the man- 
hole in the cylinder cover. The nut is to be secured by a 
set-screw. The upper end of the rod which jirojecta 
through the cylinder cover is to he not less than 4 inches 
diameter for the high-pressure cylinder, and 4i inches 
diameter for the low-pressure cylinder. The lower end 
of ciich piston-rod is to form the crt«8-head. It is to 
be U-sliJi|)ed to receive the brasses for the cross-head jour- 
nal, and til have at the front and liack flanges to which 
the jjuidc gibs are to Ijc fitte<l. 

The brasses are to be accurately fitted to tlieir seats and 
liored and Bcnipe<l to fit the cross-head journal. They are 
to be Kwrured by a Steel cap not less than 4^^ inches thick 
and 9 inches wide, finished all over, and held by two steel 
Iwlts not less than 4^ inches in diameter, with finished 
nuts secured by set-sirrews, and turned all over to lit the 
Ixired holes of the cross-head. The thickness of the brasses 
at llie crown is to Iw not less than li inches for the upper 
one, and If inches for the lower one. 



tnriml nil each ond of the journals, and the ends of the 
pitip arc to l>e tiiniwi slightly tai>ermg, and accurately 
fittwl, pressed hi, and riveted to the welw of the cranks, 
which are to l>o 'joreil and coiintcrbored to receive them. 

The welis i>f' the cranks are to lie 21 inches in diamebr 
at pins and 9 inches dceji. 

The hubs of Ihc cranks are t<i he 25 inches in diameter 
and lOi inches deep. 

The coiinterlMdaiices are to have an extreme radius of 
:l-j inches and a depth of 10J inches. 

The main jonrnals are to be 13 inches in diameter. 
The lengtli of the forward and two eenter jonrnals is to 
l)L' 20 inches each, and the length of the after jonrnal is 
to !«■ 24 tnclxs. 

The shaft i« to extend 15 inches Ix-yond the forwanl 
iiiurnnl for the attachment of the ectvntritv, and .IH inches 
lieyond the after Journal for the attachment of CHTcentrire 
and ciui]iling. 

The ftninsea for eiich jonrnal of the cniDk-sliaft are to 
In- in two i«irts, to 1m' ea.st hoUow, )»n>i>erly stiffened hy 
rilis, and fitteil with pijxjs and cocks for the circnlation of 
Wi\U-r through them. The brasses are to be Imred in place 
and scraped to fit the journals accurately. The metal 
ai-onnd the Journals is to l>e m)t less than IJ inclu« thick, 
and tlic water sjiaces 1 \ ini-hes deep. The hiusses are to 
lie set u|) metal to metal. Thej' will be made circular at 
toj) and bottom, ai-curately turned to fit the bore<l seats in 
the pillow-blocks. Their sides will l>e flat, and they will 
lie prevented f'l-oni turning in their sejits by cjist-inm 
chocks of a length cfinal to that of the jaws of the 
blor-ks and of such a width and thickue$« that the lower 
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brass may be reniuved without raising the shaft. Tbe 
brassies are to have Hangte not less than 1^ inches thick, 
wliifh are to l>e accurately fitted to tlie facings of the 
jiiUow-blocks. 

The pillow'blocf: caps are to be ol' mild steel, finished all 
over, nut less than 4J inches thick at tbe crown and 3J 
inches thick at the ends, and made with lugs fitting accu- 
rately over the jaws of the pillow-blocks, and bored to fit 
the jouriiid V)rasses. 

Tbe forward mid center ])illow-block caps are to be 
secured by two steel bolts 4J inches in diameter. 

The after pillow-bloi^k aip is to l>e secured by four steel 
bolts yj inches iu diameter. The b<)It8 are to be made of 
a sfjuare section at their lower part and with a T-head, 
and ihcy are to be let into recedes fornie<I iu the pilJow- 
bliK'k. The upiwr part of tbe Iwilts is to l>e turned. The 
'nnts are to be finished all over; they arc to be partly 
reciessed into the pillow-block oa|>s and secured by set- 
screws. 

The main pi/low-bloi-h are to be cast with, and form jiart 
of, the main engine bed-plate. The jaws of tbe blocks are 
to be not less than .5J inches thick. They are to be pro- 
vider! with reci'^'cs for the cap-bolts, and are to be bored, 
faced, and plane>i fur the brasses and caps. 

The beti-plaU in to be formed of four transverse box- 
frames, joining the main pillow-blocks to two longitudinal 
box-l'ranies, all cast leather in one piece. The box-frames 
are to (Onsist of two vertical webs joined by vertical ribe 
and at the top by a solid horizontal web 10 inches wide, 
having at the bottom flanges not less than 2^ inches thick 
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ruiiniiig all iimiiiKl the circumference of the bed-plnte in- 
side and ontside. 

The top of the b«?d-piate is to be level with the hori- 
zoDtal plane passing throuf^h the axis of the crank-shaft. 
The depth of l)ed-|)late to Ijc 24 inches. 

Four bosses, pniperiy supported by ril>s, will l>c cast on 
the bed-plate not less than eight inches deep, and bored, 
reamed, and faced to fit snuj^ly the lower ends of the sup- 
porting colnniDs of the cj'Unders. 

Four facing strips are to be made on the top of the bed- 
plate, to corrwpond to the flanges on the supporting 
brackets of the condenser, which are to be 8e<-ured to 
them. 

The bottom flanges oi' the bed-plate are to l»e secured 
to the engine keelsons by wrought-iron bolts I J inches in 
diameter, spaced not over 18 inches apart, on the outer 
and inner circumferences of thf bed-plate. 

The extreme length of the bed-j>lat€ over the lH>tt<)m 
flanges to he l-*} feet 6 inches. 

The extreme width of the Ijed-platc over the bottom 
flanges to l>e 9 feet 7 inches. 

The danckiong for the supjwrt of the cylinders are to 
be of the very best wrought-iron, finished, with wdlars 
forged to them. The diameter of the stanchions is to be 
not less than 4 inches at the upper end and S inches at the 
lower end. The (wllar at the lower end is to be not less 
than 9 inches in diameter and 2 inches thick; it is to be 
faced to bear on the bo(« cast on the bed-plate. Below 
the collar the end of the stanchion is to be turned cylin- 
drical, 5 inches in diameter, to fit exactly the hole in the 
boss ; it is to a have screw-thread at the etid, «xA '-& \K) 
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be secured by a wrought-iron nut. The collar at th« 
upper end is to be not iess than 7 inches in diameter and 
2 inches thick, and face<l to fit the boss on the cylinder. 
Above the collar the end of the stanchion is to be turned 
cylindrital, 4 inches in diameter; it is to have a screw- 
thread at the end and Is to l>e secured by a wrought-irou 
nut. 

The hrackeU supporting the cylinders are to be made of 
the best cast-iron. Each bracket is to be secured to the 
cylinder by eight turned wrought-lron boltd, IJ inches in 
diameter, ))assing through faced flaugee 2^ inches thick 
and fitting snugly in reamed holes. Flanges to be heavily 
ribtxHl between bolt-holes. 

Each bracket is to be secured to the condenser by twelve 
wrotight-iron standing bolts, 1 % inches in diameter, having 
finished wrought-iron nuts. The flanges to be not less than 
2J inches thick and 2:! inches wide, faced their whole 
width. The mifhile portion of the flanges to be niised two 
inches for a length of 22 inches". The corresponding recess 
in the flanges cast on the condeu.'ier to he plane<l out 2 
inches longer at both ends to form seats for two finished 
steel keys which are to be snugly fitted and driven home 
solid. 

The side of the bracket which carries the crosshead- 
gui{le plate is to be unite*! to these flanges by solid welw 
properly ribl)ed. 

A cro8«keu(l-giiide plate, made of the best close-grained 
cast-iron as liani as it can Iw worked, is to be accurately 
fitt*Ml and firmly Imlted to each bracket with wnmght-iron 
bolts. The plate is to l»e not less than 1 J inches thick, 
properly ribl>ed, and having ledges 1 J inches high and 2^ 
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inches wide on both sides, between which the gibs are to 
be guided. The facing strips on the brackets to which the 
guide-plates are fitted are to be raised IJ inches, leaving a 
closed spiuje behind the plate which is to serve as a water- 
back, being fitted with tlie proper pipes and valves for the 
purpose. 

The 7nain slide valves are to be made of the best cast^ 
iraii and as hard as can be worked. They are to be guided 
at their sides and back and are to be worked each by a 
single steel stem. The body of the valves to be not less 
than J inch thick and well ribbed, and the faces on top 
and bottom to be 1 g inclies thick. The high-pressure slide 
valve to be balanced; it is to have double steam-ports 
each 1 j inches wide by 28 inches long; the lap on the 
steam side to be I-^ inches, and the travel of the valve 
to lje 6J inches. 

The low-pressure slide valve is to have double steam- 
ports, each 2^ inches wide by 68 inches long; the lap on 
the steam side to be 1^ inches, and the travel of the valve 
!^^ inches. 

The cut-off' valves to be worked on the back of the main 
slide valves. They are to be of cast-iron, each to be 
operated by a single steel stem, made with a right and hft- 
hand s»'rew working in composition nuts fitted in suitable 
poi:'kets in the valves; the up|»er end of the stem is to 
pass through the valve-chest and be guided within a brass 
bu^^hiug. 

Tlie valve-stem, is secured by collars and nuts to a sliding 
block in which it mait turn freely. The lower end of the 
stem is to be fitted with two steel feathers, and is to slide 
freely through a bevel-wheel gearing with another wheel, 
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which is fixed to a horizontal shaft and operated by 
means of a hand-wheel from the working platform. The 
bevei-wheels aod hapd-wheels are to be of brass, fioisbed. 
The horizontal shaft is to be carried by a finished cast- 
iron stand with a bra^ cap, secured to the working plat- 
form. Pointers sliding on graduated scales are to be pro- 
vided to indicate the points to whicli the cat-off valves 
are adjusted. 

The main sUde-vatoe stem is to be of mild steel, turned 
not less than 3^ inches in diameter and polished. It is to 
l)e coupled directly to the link-block journal and is to be 
fitted with adjustable brasses. 

The liak-blocks are to have adjustable composition 
guides of ample surface. 

Each link is to be formed of two solid bars of steel 4J 
inches deep and 2 inches thick, finished all over. They 
are to be curved to the proper radius and firmly united at 
the ends by turned steel bolts fitting snuglv in reamed 
holes. 

Links to have two ]>ins welded to them at each end 
for the eccentric-rod journals, aiwl at the center for the 
susi)ension-rod journals. Length of links between centers 
of eccentric-rod jcmrnals bu be .'^0 inches; length of links 
over all to l>e 47J inches. 

Eecentrio-rods to be made of mild steel, finished all 
over, 2 inches thick, 4 inches wide at the eccentric strap 
and -i inches wide at the upper neck. They ure to be 
dovetiiiled into and boltetl tii tiie eccentric straps with thi-ee 
wrouglit-iron bolts. 

The eccentric-rods of the main valves are to have forked 
stub ends fitted with brasses, strajis, gibs, and keys. 
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The eccentrie-rods of the cut-off valves are to have 
single stub ends fitted with brasses, strap, gib, and key, 
and are to be coupled directly to a journal on tlie sliding 
block to which the vaive-stera is secured. 

The eccen^-ics are to be made of cast-iron, 6 ioches 
thick through the boss, faced 4 J inches at rim. They are 
to haveli groove ^-inch deep and 3J inches wide turned 
on their circumference, and are to be fitted with finished 
composition straps with adjustable chocks between lugs. 
They are to be held tc^ther by two finkhed wrought-iron 
bolts with finished heads and nuts. 

The reverriruj cylinder is to be of cast-iron, smoothly 
bored to a diameter of 16 inches. It is to have a compo- 
sition piston fitted with cast-iron jtacking-rings. It is to 
have a slide valve made of composition, which is to be 
worked by finished wrought-iron rods and levers from the 
working platform. The valve is also coupled by a rod 
and lever to an arm on the reversing shaft in such a man- 
ner that the motion of the jtistoo tends always to reverse 
the valve. Tlie exhaust pi[]e of the reversing cylinder is 
to lead to the condenser. 

The piston-rod of the reversing cylinder is to be of 
wrought-iron, ]>olis)ied. It is coupled by means of a 
wrought-iron link, having adjustable brasses, to a finished 
wrought-iron arm 21 inches long keyed on the reversing 
shaft. 

The reveraini) ukaft is to be of mild steel turned to 5 inches 
diameter, with bosses turned 6 inches indianKt'^r for key- 
ing on the arms. The shaft is to be sup|)orted by four 
cast-iron pillow-blocks provided with brasses and finished 
wrought-iron ca[)S. Two of these pillow-blocks are to be 



bolted to faced flanges on top of the condenser. Two of 
these pillow-blocks are to form parts of two brackets, 
which form also the valve-stem guides and support the 
cut-off gear. They are bolted to faced flanges cast on the 
under side of the cylinder casings. 

The reversing shaft is to carry at each end a finished 
wrought-iron arm, having a steel pin forming two journals, 
secured at a distance of 42 inches from cent«r of shaft. 

Two finishe<l wrought-iron suspension -rods are coupled 
to ea^'b arm and link. Eyes of supensiou-rods to be bur^heil 
with brass. 

The hanil-rettersing shaft to lie of wrought-iron, turned 
3J inches in diameter. 

li is to be supi>orte<l by cast-iron pillow-blocks having 
brasses and finished wrought-iron caps, bolted one to the 
top of the condenser and one to the bottom of the low- 
pressure cylinder. A tinishnl \vrought-iron arm is to be 
keyed to the after end of the shaft, having a steel pin, 
secured by a wroughtriron nut and washer at a distance 
of 21 inches from the center of shaft. A finished wrought- 
iron rod provided with unhooking gear at one end con- 
nects this arm with the aft^r arm of the main reversing 
shaft. A segmental wheel of c!>st-iron gun metal is 
secured to the hand reversing shaft, which gears with a 
wrought-iron screw ojwrated by a large finished hand-wheel. 

The eondenaer-eheet is to be cast of the best iron, to be 
of a rectangular shape, strongly ribbed on the outsi<le. It 
is to be 11 feet 6 inches long over facings of flanges for 
bonnets of water-chambers. It is to Ik placed with its 
longitudinal axis athwarthships at center of engines ; the 
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facing of flanges for bouuets on starboard side to l>e 4 feet 
9 in<-hes from the longitudinal axis of engines. 

The distance between facings of flanges for tul>e-plates 
to be 9 feet. The vacuum chamber is to Ik 37^ inches 
wide and 7 feet 9J inches high inside. The facings for 
tube-plates to be not leas than 2 inches wide. 

On the top of the condenser a nozzle is to be made cor- 
responding to the opening of the exhaust iMSsage of the 
low-pressure cylinder. The flange is to 1)6 not less than 2 
inches thick and 41 inchex wide. 

On both the forwani and after sides of the condenser- 
chest two flanges are to be cast f<ir secuHug the brackets 
supporting the cylinders and forming the cross-head guidfs. 

These flanges are to be heavily ribbed. 

A partition plate is to be secured in the condenser-chest 
above the tubes, with openings for distributing the steam 
over the length and width of the upper nest of tubes. 

At the starboard end of condenser a channel-way is to 
be formed extending 8 inches below the bottom of the 
chest, and terminating, on the after side of the condenser, 
in a nozzle having a circular opening of 16 inches for con- 
necting the pipe leatling to theair-|»unip. On the forward 
side of the lower starboard water-chamber a circular nozzle, 
having an opening 15 inches in diameter, is to be made 
for connecting the pipe leading to the dischai^ of the 
(»rculating-punip. On the same side of the condenser- 
chest a channel-way is to be cast communicating at the top 
with the upper starboard water-chamber and terminating 
at the bottom, below the working platform, in a circular 
nozzle having an opening 15 inches in diameter, for con- 
necting the pipe leading to the outboard-delivery valve. 
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At Ixtth ends two Hiiiifrej* aiv to Iw cjist on the lM)ttoin 
of tlif (•oinlenser-chi.'st tor Hituring the [xilcstals wliifli lif 
till- c-iiiidviiser to the betl-plutc. 

P^b puir of pe^lvr^tnls is to be inuile so a» to Ii-avo 
betwc-eii them a free luissagc to the center main beai'iiig?. 
The |»edc8t)ilg will t>e i-ast hollow, of rei-taiifrular section, 
]K inches wide in a foi\<-uni]-aft direction and 15 inehvx 
wide in an athwart.-<hi[>K direction; they will have fnoe<l 
flanges not less than I J int-lier' thick iiirrps]H)nding to 
flanges on liecl-plate and londeiiser-eliest, to wliieh thev 
will be securely l»olte(l with w rough t-i n m ln)Its not le:^ 
than 1 J inches in diameter. 

On the after siilo jv>rt-end of tin' eondenser-<-liest will 
he east a bracket for secnnng the steam reversing cylinder. 

There will also bo bnn-kets for securing the |>iHow-l>]<Mks 
of reversing shafts. 

Contleneer tubex. — 'J"he (^mdenser is to eontiiin :j,(l6s 
seamless drawn-hr.lss tnlnis of ^-ineh external diameter, 
Xo. in wire-gange, heavily tinnii) inside and ont, having 
an exposed condensing length of {^ feet and an extreme 
length of 9 feet .'ti inches. 

Ttthf-iJnh-M — There are to Iw four tnlH.'-phites at each 
end, made of caiit'irou 11 inches tluok, and secure<i with 
wrought-inin stamling l)olts, ] inch in diameter, to fneed 
ilangeit. The tuhe-jilates are to lie l>ored to a diameter of 
g-inch for ein-h tutx:, and counter-lxireii ;'inch in diameter 
to a depth of ;-iucli anil tilted with i'')mpns*se<l jmper 
gn)muiets. The tulx-> arc to U' pla<-ed 1 inch a|tnrl 
between ivnten-. 

There is to l>e a brass snpporting-plate ;; inch thick, 
placed equidistant iM'twiin the tulM'-plat)-^ and Mcm-ed i.i 
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the top and bottom of tiw chest. This plate msiy !«■ made 
in halveH and is to be well tinned all over. 

Air, drcufaiinff, and feed-pumps. — The air and circu- 
lating-pumps are to Im; combined <lire<'t-actinj;, of the 
Blake i>attern. 

The air-pump to have a diameter of 27 inches i>r l<*is. 

The circulatiiig-piinip to have a diameter of 2(i iiiclics. 
The ."team eyHnder to have a diameter of 24 inches. The 
stroke of pist<)ns to W 24 inehes. 

The fhests of the pnnip.-; and valve-chamlMTs to l)e of 
«ist-imn. The puinp-tiarn'ls to lie brass-linwl; the lining 
extending the whole length of the cylindei-K to the heads. 
The pistons, valvi'-seats, and ^rnards are -to Ik; i)f composi- 
tion metal. The piston-rods to Iw made of phosphor 
bmnw. .\ll stnffintr-hoxcs to have brass biishiiifrs and 
glands. The jiistons of the pumps are to Ih; jiai-ked wilh 
ndjnstAhle sprin^rs and fibrous |)aeking. Tlie |>uni|>s to 
have vul('aiii9;e<l carlwilized rubber valvis. 

The valv(ystenis of ihe cylinders fai l>e of steel. 

The pistons, valves, and all workiufr parts to !«■ readily 
ao<?essible for examination, adjustment, and rejHiir. 

The tiir-jiiniij, niietioii and dUtJiarf/f nozzli*' to l>e cir- 
cular, ifi inches in diameter. The suction t<i be cfinnwted 
with condenser by a copper pipe having hniKu Hangi-s 
projtcrly riveted and l»ra/e<l to it. 

Care is to be taken in the arnnigement of tlie sn<tion 
valves an<l pile's that there Is no teiideucy to intercept the 
free How of vajKir from the condenser to the valves by an 
iu>cumulation of water in the surtion-pipe or induction- 
ehainlfer. 
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The air-pump discliai^ is to \ie conuiHted to.the tn'sli- 
water tank which forms tho liot-wt'll. 

The circu}iiHw/-p>imif is to have cinular siietion aiul 
discharge noz/.Us having a diameter of 15 inches, which 
are to \m' conaectwl with the' main iujcction vaive-clicst 
and lower water-chamber o( the <-on(l(;nser, respectively, 
bycopper pipes. Tliesmition is also t<i iKMonnt^ted with 
a bilge injection valve and pipe. Tlic dischai^ oi' the 
pump tfi have an air-<'haml>er of ample <»pa«iity. 

It is to have a pass-over valve, whicli is to l)e regulatixl 
by means of a screwed stem an<l hand-wheel, and allows 
the water to pass directly fmm the pnmp into tlic oiilboard 
delivery \>\]ye. 

The exhaust'j/ijie, of the steam cylinder is to be of 
copper, and iw to have two branches 'provi<led with screw 
stop-\'aIves, one leading to the receiver and one leading 
to the top of the condenser. 

The feei}-]mvijni are to have a diameter of 6^ inches; 
they are to be single-acting plunger-puinps, having a 
strokeof 24 inches, and are to he workai dire<'tly from the 
cross-head of the cin'ulating-pnmp. 

The Iwirrel of the pnm|»s, the plniigers, valve- chests, 
seats, and guards are to be of lirass in all their jiarts. 

The valvo* to be of carbolized vulcaniKi^I nibWr. 

Thtr pump I>arrels to l>e se<^nred one on either side 
of the steam cyliiulcr of the air and circulating pum{)s. 
The di9charg<' of each pump u> Ik- fitted with a (iipixr 
uir-vessel of ample ea[«icity. 

Each pump to Iw iwrnectc-*! wirli the hot-wcli by a 
cojipcr suction-pi ]>e. 



Each puuip to be tittal with a reliff-valvc, allowing 
the surjtluB wat«r to return to the hot-well. 

Both )ium|)s to discharge into a common feed-pi]>e, 

Stop-valvee to Iw provided ror closinff ix^niniunic'ution 
between cither pump iiiiii main t'e«(i-pi[H! and hot-well. 

The hot-wlFin to \*e u wraught-iron lank placed as high ' 
as convenient on the starboard side of the vi-ssel. It is 
to Lie (-onuected by an overflow pi)>e contjiioing a n<>n- 
rcturn valve with the outboard tleliverv. It is to have a 
pijie an<l twk for admitting to it water from the sea. It 
is to be fitteil with a filt*Tiiig arrangement of an a)iproved 
form, which must be easily ac<«Ksible for examination and 
cleaning. The feetl-pnmp jiuction to draw the water from 
the filtering chambers. 

The hut-well to be provided with a gia-ss water-gauge 
fitte<l with guard and cocks. 

All drain pipes of st^iim spa<-es are to l>e led to the hot- 
well. 

The bilgf-iiuiiifin an; to have eompi.>!sitii>i) barrels, valve- 
chests, seats, and giiards, hnige<l brass valve faced with 
rublierforsuction.and vulcanized carbnlij-^ed rubl>er valves 
for deliver^-. Tlie stutting-tKix to have an annular ]>acktng 
space 1 inch wide ami 7 inches deep. 

The bilge-|mm|is are to have a diameter of 8 inches and 
a stroke of il inches. They are to Ik' worked by means 
of a link directly from an ec<'cntn<' (inisisting of a cast- 
iron wheel with a coniiKisidon strap. The pum])s will 
bo right and left, placc<l at an angle, one on each side of 
the keel. The pump-chests to Ih' l>o]te<l to the alter end 
of the main engine l)ed-platc. 

The valve-ehests to l)e jinrtidoi with Ixmnets for the 
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ready exaiiiiDation of the vnlves ; tht; (ielivury to have an 
air-vessel. 

The suction and delivery piiies to be of copper 4 indies 
in diameter. A clit-ck-valve is to be placed in the delivery 
pi{)o of the pumps. 

The main hjcctiwi-vahe is to be on the 8tiiH>oard 
side of the vessel, pla<-ed between friunes 81 and 82, and 
at a diHtantie of li feet (i inches above the base-line uf the 
ship measured to "■enter of opening inside of hull. 

The vnlve-cliest is to \k of cast-iron and t« lie fitted 
with a f-omposition sesit, and to inclose a com|x)sition 
\'alve with a gum face to (■over an o[>ening }o inches in 
diameter. The valve is to lie tiffed with a composition 
screw-stem with stuffing-box aud hand-wheel ; the stem 
to turn independently of the valve. 

The chest is to be attaclied to the ship in the most sub- 
stantial manner, and to have a strainer outside of the ship 
with 1,200 holes of ^-inch diameter. 

The valve-<;hcst is to have a nozzle having a circular 
opening 15 inches in diameter for connecting to the injw- 
tion pii>e. 

The oittbfiaiil tIeHirri/ valve-<ihest is to lie of cast-iron, 
and to havea (^imposition sent with an o)>ening 15 inches 
in iliameter. It is to inclose a composition valve with a 
gum face. The stem is to Ik; of eomiKisition, and to l>e 
fitt^l with an ajiprove*! arrangement for ojwning and 
clnsiuff the valve from the working-platform. 

The chest is to have a ni)zzlc 12 inches in diameter 
ami a flange for connecting the o\erflnw of hot-well. 
The main delivery pipe of the condenser is to lie of co^>- 
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per 15 inches in diameter, and counefted to a my/.7.\e on 
tho valve-cKest. 

The valve-clie.st is to be securetl to tlie side of the ship, 
hetwet'U frames 8 1 and H2, in the most »!iilBtantial nianuer, 
over an ii|>euiiig having an area Kjual to llint of a oireJe of 
16 inches diameter. 

A wYf-iviftr having an ojM^niiij: "f 1(1 inclitH diameter 
if to lie plai-ed on the |K)rt side of the vessel nt afl«r end 
of cnginc-i-ooiu for connecting with the steam-pimip. The 
chest is to Ix' of t«Ht-irini, witli coiniKHiition valve-sesit. 
The valve is to lie of eoinpu^ition, and tittetl with a sci-ew- 
st<>ni and stiitiin^r-btix and liaud wheel. 

The <'hcst is to he attaclietl to the ship in the .same man- 
ner as that of the main injection-valve. It is to have a 
strainer with oHH holes of S-iii'"h diameter fitted over the 
oiKiiin^ outside the ship. 

A tUnciiiii-r/e-nilri; H Inchen in illavietir, with cast-iron 
chest and (i)m]M>Kitiou valve and «;at6, is to \k fitted to the 
[wrt side of the vi-sscl near the water-line, for connecting 
with the diwhai^ pipes of the iiid('i>endent steam-piimp 
and main iHlge-piinijis. 

Thea/frtm xtoji-rntre for the high-pn-ssiirc cylinder is to 
have an o|)ening of l.'t inches diameter. It is to have a 
cast-inm durst, (■ompc)sitioii valve and seat, and to lie 
ojwrated iiv a sti-ew-sleni wurkinf; in ii comjiosition nut 
fupporttnl liy two Knished wronght-iron stnds. The stem 
to \k fitteil with a haiid-wlic-l finished all over. 

The throttle-riiirr is to lie Dolled to a nozzle cast on the 
chest of the steam stop-valve. It is !<> have a diameter 
of N inches and to have a composition chest. It is to Ik- 
o[)erateti liv a finished wronght-iron lever <m the starlMtard 
side of the working- platform. 



A xteam relief-rftfri; liuviiig ii diunieior of 4 iuclies, is to 
be attached to the main sU«ru-pi[)e in tlio eiigini--niom. It 
is to be oj^ratwi l»y a sfrew-stcm and Iiand-wlieel from 
the »orkinfi:-j)latfi>rm, aixl is to Ix' ronneoted witli a copixT 
pi]K' leadin^r to tiie vacuum chamber of the condeiisfr. 

Indwalor (Mtwhrna^n, ttj W- of brass, fini^hc<l, are to be 
tittfd b> oach end of each eyliiidiT. i'ijK-s to be not less 
than 1^ iDchei inside diami-tcr with enciisof ef|ual are:i of 
Opening. IndicntorH to lie easily atve»sibl*: from tlie upjwr 
gallery. Indicator attachments ai-e to be likewise fitted 
to the steam and piimji-cylinders of the air and oircnlutin); 
pilDl)*ii. 

Tlie f/al/erifit aiKl ntiiim uf engine-room are to be of c«st- 
imn, and to have finish<>d brass hand-rails I}, inches 
diameter, supiiorted by finished wrougiit-ii-on eolumns. 
Bottoms of columns are to \w fitted and secure*! to bored 
sockets i-.ist on the gallery and tread of stairs; the npix-r 
ends of i^dnnins to l>e fitted with finished Imiss six-kets on 
the haud-rails. 

The cylinders ami wivcrs, valve-chests and <'ovei's, and 
receiver, reversing cylin<ler, and circidatiiig-pum|>s, and 
steam and exhaust pipes in engine-room are to Ix' (X)ven.fl 
with asltestos lioanl and hair felt anil cased with black wal- 
nut, finished in oil, swured by finislie<l brass h(x>ps and 
brasH screws. 

Pijjcd too small to Ix- c-.iscd to Ix' ii>vcred with canvas 
outside the felt; <'anva-; to Ix:- painted. 

All jacket spaces are to Ix- filled with st<iim of boiler 
pressure. 

The iVmi-wiaf/iiifj enajj/hi;/ is to Ix' made of cast-iron. 
To the euil of the crank-shaft a fixed disk is to W securetl, 
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having iin Its after Jiice lour wgnicntal lugs 4 iiiehcs (Wp, 
with brass facings grooved iuto and boltevl to them. The 
huh and disk to hn reiufoi-wd by wrought-inin ImiiUs 
lihrunk on tlioni. The disk is to be shrunk on the »lmfl 
and soeured by two steel keys 2, inches sijuare in s«'i-tion, 
plaeed opjxisitc each otiier. A suitable attachment is to 
be made to the disk for turning the engines by band. 

The landing part of ibe i-oiipling is to be bored and 
slotteil to fit the forward enci of the sliafting and the 
feathers securing it. It is to consist of a disk liavint; ()ti 
its tiMt' four segmental higs e"rres|u)nding with thtisc on 
the fixed disk, and fitted with hanlened steel facing pUtes. 
In the hub a drciilar gro()ve is t" Iw turned to re<-eivea 
hxwe wrought-inin ccdlar. The liub and disk t" l)e rein- 
forced by wrought-iroii Iwmds shrunk on them. The 
gliding part of the coupling to lie worked by too)'Hnish4>d 
wrought-iron leveif conn*:cti'd by links with n screw o(>er- 
ated by ahaud-wheel. [>Sec Addenda, No. ^.] 

The linesluifting is to Ix' made of mild sti.-el, turned nil 
over, and niailc in three »e<.'tions, 

The/orwaiiJ motion is In l>e about 27 fwt '2 inches long. 
Tlie end next h) the engines is to Ik- tnrne<l 1.1 inches in 
diameter, aiid Ktteil with two steel feathers '2h inches by 
■21 inches, placed op|Misit<^ to each other, and dovetailed 
secnrcly iiitii the shaft for sliding clnt<-h of disengaging 
coupling. 

Thirteen thrust collars, 1 7 inches in diameter, the collars 
1^ inches thii'k, with sjmwcs li incluifl wide Iwtween them, 
are to 1r' turne<l on the shaft. The shaft b('tween tlie i-ol- 
lars to 1m; l-'l inches in diameter. The distance from tor- 
ward end of shaft to <-enler line, e<inidistanl from outside 
collars, to be 66 inches. 



A journal 13 inches diameter and 18 inches long to be 
fitted between throst-collars and clutch coupling. 

A joamal, 13 inches in diameter and 18 inches long, to 
be turned on aliaf^ near the after end , which is to have a 
coupling flange foiled on. The remaining length of the 
shafit to be turned to a diameter of 12} inches. 

The middle section is to be about 26 feet 9 inches long; 
each end is to have a coupling flange foiged on. 

A journal, 13 inches in diameter and 18 inches long, b 
to be turned on the shaft near after end, also a journal for 
a spring-bearing, 13 inches in diameter ami 12 inches long, 
near the middle of the shaft. 

The remaining length of the shaft is to be 12} inches 
in diameter. 

The after aeelion is to bo alH)ut 27 feet 5 inches long. 
The forward end is to have a coupling flange forged on. 
The shaft is to be turned to a diameter of 13 inches . 
and covered from the coupling to 3 inches inside the 
hub of the propeller with a brass casing } inch thick ; 
the journals to be polished. The several sections of the 
casing to overlap and fit perfectly water-tight. The after 
end of the shaft to be turned tapering to fit accurately the 
hub of the propeller; it is to be slotted for two keys, 
placed opposite to each other lengthwise the shaft, and a 
cross-key. 

The ctmplings of the several sections of the line-shafting 
arc to be foiged on. Thoy are to have faced flanges 4 
inches thick and 26 inches in diameter, united by six 
3-inch steel bolts turned to flt bored holes in flanges 
accurately and secured by tool-flnished nuts. There is to 
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bealgoasteel cross-key, 1| iDches thick and 2^ ioches wide, 
Mcarately fitting correspoadiag grooves in both coaplings. 

The thrud-bearing pillow-block is to be fitted with a 
eaet-iroD cap made with an oil-cup od tlie top, ia which 
Winter's lubricating arrangement is to be used. The 
flange of the cap is to be made with lugs, planed and fitted 
in corresponding recesses in the upper flange of the block, 
to which it is to be secured by not less tlian six wrought- 
iron bolts 1§ inches in diameter. 

The block and cap to be faced at the ends and bored to 
a diameter of 17 inches, and to have 12 annular groove:? 
■ turned IJ inches wide and 2 inches deep and IJ inches 
apart, with composition rings accurately fitting the grooves. 
The rings are to be divided in the horizontal plane passing 
through the axis of the shaft, and prevented from turning 
by hard -wood liners. 

The bottom flange of the thrust-block is to be planed 
and fitted and firmly bolted to a sole-plate, and secured iu 
position by two steel keys bearing against interlocking 
projections of the piltow-ljlock flange and sole-plate. 

The aole-plale is to be of cast-iron, with projecting lugs 
at each end, planed on top and bottom, and to be firmly 
bolted to the wrought-iron foundation Imilt up in the ship, 
with a wood lining between them. 

The pUlofO'lilocka for the /oricard and middle aeciiona of 
Une-skafting are to be of cast-iron, 18 inches long over 
facings, with a lower brass 1^ inches thick, and with a 
last-iron cap having an oil-cup cast upon it. The brass 
and <ap to be smoothly bored to fit the shaft journals. 
The blocks are to be planed on the bottom and firmly 
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bolted to the sole-plates, which are to be secured to th(* 
wrought-iron foundation built in the ship. 

The spring bearing of the middle section of line-shaftinj; 
is to have a cast-iron pedestal holding a lower brass, which 
is to fit the journal of the shaft and to be adjustable. The? 
pedestal is to be planed on the bottom and firmly bolted 
to a wrought-iron foundation built up in the ship. 

The stem bearing is to consist of a brass bushing made 
in halves and fitted with lignumvitae staves inserted iti 
longitudinal grooves, and bored to a diameter of 14 inches. 
The bushing is to be 6 feet long and turned to a diameter 
of 17 inches, the stem-post and stern-pipe being bored 
correspondingly to receive it. The stern bearing is to have 
a flange 1^ inches thick and 27 inches in diameter, and is 
to be secured to the boss of the stern-post by composition 
bolts not less than 1| inches diameter and making a water- 
tight joint. 

A similar bearing, 48 inches long, but of the same 

dimensions otherwise, is to be placed at the inboard end 
of the stern-pipe. 

The stuffing-box is to be made of cast-iron in halves, 
bolted together with wrought-iron bolts. It is to have a 
branch-pipe fitted with a cock for the circulation of water 
through the stern-pipe bearings. The stuffing-box is to 
have an annular ))acking space not less than 1 inch wide 
and 13 inches deep, and is to be fitted with a brass fol- 
lower made in halves. 

The screw-propeller is to be right-handed, 14 feet 3 inches 
in diameter, and having a mean pitch of 21 feet 4 inches. 
It is to be cast of steel with four adjustable blades, 
having a width of 30 inches in a fore-and-aft direction, 
and curving back from the stem-post. 
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The hub is to be bored its whole length to fit the taper 
yn the shaft accuratelj^ the easing of the shaft to enter 
the hub 3 inches. It is to be secured to the shaft by two 
longitudinal keys placed opposite each other^ and by a 
:Toss-key placed 5 inches from end of shaft. The hub is 
to project beyond the shafts and is to be covered water- 
tight with a cap bolted to the end of hub. Cross-keys 
likewise to be covered water-tight by cape. The edges of 
the blades are to be made sharp and the surfaces smooth. 

The design of the screw will be such as the Naval Ad- 
visory Board decide upon to obtain the best results. 

Boilers and Attachments. — The boilers are to be con- 
structed of open-hearth steel, subject to the tests pre- 
scribed by the Advisory Board. All plates to be planed 
it the edges, and to be as large as can be procured, mak- 
ing the seams as few as possible, according to drawing. 
A.11 seams to be calked perfectly tight. All seams not in 
contact with the fire to be double-riveted. Circumfer- 
ential seam of upper portion of front heads of double-end 
boilers to be treble-riveted. All holes to be drilled, or 
punched ^ inch small in diameter and drilled to size. 

Each single-end boiler to be 11 feet external diameter 
and 9 feet 6 inches long. It is to contain two cylindrical 
furnaces of 40 inches internal diameter. 

Each double-end boiler to be 11 feet external diameter, 
18 feet 3 inches long. Ends to slope back at the top 
as shown in drawing. It is to contain at each end two 
furnaces of 40 inches internal diameter. 

Shell to be made of plates | inch thick. Longitudinal 
joints to have inside and outside straps ^ inch thick and 
9 J inches wide, double-riveted each side of seam. 
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Circumferential joints to be made of a single outside 
butt-strap | inch thick, 9} inches wide, double-riveted 
each side of seam. 

Each fvrtioce to be formed of three truly cylindrical 
sections 40 inches internal diameter. Each section to be 
formed of s single sheet ^ inch thick, butted and strapped. 
Strap is to be placed inside below the grate, at one side, 
placed so as to bring the seams of the three sections in 
line. Furnace tubes to be flanged at the ends and riveted 
to each other with a welt ^ inch thick between them. 
Furnace tubes to project 5 inches beyond front of boilers, 
to be single-riveted throughout. Stay tubes to have steel 
ferrules ou both ends expanded and riveted over. 

Back connections to be not less than 22 inches deep and 
to be separate for each furnace ; top to be curved as shown 
in drawing. To be made of ^-inch plates, lap-jointed, 
single-riveted, 

Tf it IH decided to leave out the whole or part of the water- 
legs in the back-connections a jierforated brick-bridge wall 
and division is to be fitted instead. 

Back Tube-eheda to be -j^ inch thick. Front tube-slieetK 
to be J inch thick ; each tube-sheet to be accurately drilled 
for 188 tubes. 

The tubes to be spaced 3| inches between centers, horizon- 
tally and vertically. Tubes to be of drawn bra.ss 2 j inches 
external diameter, No. 11 Birmingham wire-gauge thick, 
6 feet 10 inches long from outside to outside of tube-plates.' 

The upper parts of heatis to be braced by rods If inches 
thick, placed 12 inches between centers. The ends of 
rods to be made with jaws and coupled to stay-plates at 
each end by a wrought-iron bolt 1^ inches in diameter. 



Stay-plates to be | inch thick, secured to the boiler hj 
two angle-irone 2^ t^ 2J by J inch. Stay-plates to be 
made with lags, leaving room for remo%-al of braces. 

Braces of double-end boilers to be made in two lengths, 
coupled in the middle by bolts and nuts, and each vertical 
row to be supported by a common hanger attached to the 
shell. Top of back connection of single-end boilers to 
be supported from stay-plates on back head. Tops of 
opposite back connections of double-end boilers to be 
braced to each other. 

Sides and back of back connections to be stayed with 
stay-bolts, spaced not over 7 inches apart in vertical and 
horizontal rows. Stay-bolta to be screwed in both sheets 
and riveted over at the ends. Screwed ends of bolts to be 
1^ inches in diameter, having 12 threads to the inch ; body 
of bolts to be turned 1| inches in diameter. 

Fronts of back connections opposite man-holes in front 
heads to be stayed by domes ^ inch thick, riveted over 
circular openings as shown in drawing. 

Each ffrate to be 40 inches wide and 6 feet 9 inches 
long. 

Man-holes to be closed with wrought-iron plates and 
secured with double wrought-iron bars and bolts. 

The frofU connections and uptakes are to be made with 
double shells of wrought-iron, properly stayed. Inner 
shell to be made of iron weighing 6 lbs. per square foot; 
outer t^hell to be made of iron weighing 3 lbs. per square 
foot. All joints to be tight. The front connection of 
each nest of tubes corresponding to a furuace is to be sep- 
arated by a division plate Stted tight up to the seat of the 
damper. , ..• i 



Dampers, — A separate damper is to be fitted for the up- 
take of each furnace, which is to be provided with levers 
for working it readily from the fire-room floor. Dampers 
to ae^h pits to be worked from the fire-rooms. 

Front connection doors to be made of wrought-iron, 
double shell, and fitte<I with the proj)er hinges and catches. 
Doors to fit tight. 

Furnace fronts ttt \>e made with a cast-iron frame, cov- 
ered with wrought-iron plat«8 f inch thick ; outside plates to 
have air-holee provided with a close-fitting roister ; inside 
plates to be })erforated with J-inch holes, closely spaced. 

Fumaee-doors to be made of wrought-iron with double 
shell } inch thick. Front plates to have o{)enings pro- 
vided with a ('hiee-titting register. Back plate to be per- 
forated with closely 9[Moed ^-inch hdles. Hinges and 
latches to ho of wr()Ught^iron. Doiirs to be fitted tight 
to furnace fronts. 

Ash-pit doors to be made of wrought-iron, to be fitted 
to close the ash-|>it tight, and to be made so as to be 
readily taken off and hung up on hook^ provided on the 
uptake doors. 

The smoke-pipe is to be 7 feet :j inches in diameter in- 
side and 39 feet high above the top of the steam-drum. 
The lower lenKtln are to be of No, 6 and the up|>er ones 
of No. 8 iron, Birmingham gauge. The pipe is to be 
made with ihe ])ro|)cr band;-, butt-straps, eyes, stays, and 
snpi>orts for covi^rs. 

Sfeam-'lrum. — There is to !« one vertical stciim-drum, 
7 feet 6 inches in diameter and 8 feet 6 inches high. It 
is to be placed nn the center line of the vessel, its center (i 
inches abaft the after front of the forward boilers. It is 
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to be made of the open hearth steel. Shell to be | mch 
thick, butt-jointed, with inside and outside covers, double- 
riveted ; heads to be 44 ^°^^ thick. It is to be traversed 
by six lap-welded flues 18 inches in diameter. Heads to be 
securely braced for a workiug pressure of 100 lbs. per 
square inch. ^ 

Man-holes are to be pn>vided in the lower head to make 
die interior accessible in every part. 

Smoke^ackd. — The drum is to be surrounded by a cyl- 
indrical smoke-jacket having an internal diameter of 10 
feet 3 inches; the annular space between the jacket and 
drum to communicate with the uptake below and the 
smoke-pipe above. 

The smoke-jacket is to be made with a double shell 
properly stayed with socket rivets, inclosing an annular 
space 1^ inches wide. The inner and outer shells to be 
made of wrought-iron plates weighing 5 pounds and S 
pounds per square foot, respectively. 

Dn/~pipes. — Each boiler is to have an iron dry-pipe 
thoroughly tinned ; the pipe to be placed as high as [xjasi- 
ble, the top to have holes g inch in diameter, drilled equally 
distant, the a^regate area of these holes to be double the 
cross-section of the pipe. 

The dry-pijic of each single-end boiler to have an in- 
ternal diameter of 7 inches. 

The dry-pipe of each double-end boiler to have an 
internal diameter of 9J inches. 

The dry-pipe to communicate with a flanged mild-steel 
nozzle riveted to the outside of the boiler. An iron tast- 
ing bolted to thi.s nozzle is to have pro)>er nozzles and 
flanges for securing the safety-valve, mmn stop-valve, and 
auxiliary stop-valve of each boiler. 



Safety-valw. — Kac-li boiler and tlio ste;miMlruiii is In 
liave a sjniug saroty-valvu nt' the Aslicrof't lutteri), st't liir 
a pressure of stcitm of HO {K)uiid.s pt^r sijuare inch, auil pro- 
vided witli proper jrear for raising the valvo from the tire- 
n>om floor The (.'hewts to \x of citst-iron, the vulvus of 
(.-om|Hisitioii, and the seats of iiii-kot. The valves to be 
connected to eopi^er esca lie-pipes leading up alongside the 
chimney. Tiie safety-valve of eaoii single-end boiler to 
have a diameter of 41 ineius. The safety-valve of oflfli 
double-end boiler and of the steani-tlrum to have a diame- 
ter of 5i inches. The safety-valve of the stcanwirum to 
besM'ured to a Hanged wroHglit-iix>n pijic passing through 
the uptako near the upper end. Rsi-itpe-pi|>e to Ik- fitted 
with muffler and made with a Ix'll-moutliHl top. 

Boiler xtop-ialree. — Eaoh Iwiler is to have a stop-valve 
having a ni-st-iron uhe^t, eoaijKiKition valves and seats, and 
ecrew-stems made to turn indojiendently of the valves and 
work in a eom|>osition nut supportol by wniught-iron 
stutls on the covers. The valve to l>c operated by a hand- 
wheel 15 inches in diameter, th<' rim <)f which is to l>e 
inclose<l in asbestos tstvei-ol with stitched canvas. 

The stop-valve of ejich single-end boiler is to Iwli inches 
in diameter. 

The titop-valve <if lach donblc-end l>oiIer is to l>e SJ 
inches in diameter. 

The stop-valve of eaiJi double-end Ualer is to Ik; cou- 
Det-tetl by a i^nnier pi]* 8J inches in diameter of No. 12, 
Birmingham wii'e-gaug<', to flanged wrought-iron pi|Hs 
]>a.'<tiing thi-ough the smoke-jacket and riveted to the shell 
of the ilnim. 

The stop-valves v>f single-end Iwilers are to be connected 
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by a (X)niraoD pipe of the siime dimensions to the druni ; 
the two branches being copper pipes 6 inches in diameter 
No. 14, Birmingham wire-gange. All coppiT pipes to have 
composition flanges properly riveted and braztil on. 

Auxiliary stop-valves, — Each boiler is to have an aux- 
iliar}" stop- valve 41 inches in diameter, otherwise of the 
same v*onstruction as the boiler stop- valves. 

The several anxiliarv stop- valves to be connecteil by a 
system of pij>es having an internal diameter of 4i inches. 
These pi|>es to l)e of copper No. 16, Birmingham wire- 
gauge, with ft)m position flanges. 

Branches of pro|)er size are t«» l)e led to the blower en- 
gines, steam-pumps, and distiller, stivring, and elcH'tric- 
light engines, and fitted with the proper stop-valves. 

Drain-C()cks and drip-pip<N t«> l)c provided for all valve- 
chambers, steam, and escape-pipes. 

Main dop-valve, — The main stop- valve is to have a di- 
ameter of 14 inches, and is to Ik' of the same construction 
as the boiler stop-valves. It is to be secnrc<l to a flanged 
vvrought-iron pipe passing through the smoke-jacket and 
rivetAH.1 to the shell of the steam-<lrum, and is U* c(unmuni- 
cate with an internal pipe S(» as to draw the steam from the 
top of the drum. 

Main tikavi'pipe, — The steam-pipe is to Ik; of cop|)er, 
having a diameter of 14 inches, No. 7 Birmingham wire- 
gauge thickness. The s<.'vcral sections to be united by 
composition flang(\s properly rivi'ted and brazinl to th<» pi|K«. 
All the steam-pipes to l)c hejivily tiiuied inside an<l outside. 

Feed-va/res, — Each lK)iler is to have a check fetnl-valve 
inclos<!<l in a chest having two ^ stop- valv(»s of the same 
diameter to shut off' communication between ch(K^k-valve 
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aod boiler and feed-pi[>e, respi»ctively. Valves and chests 
to be of composition. Single-end Ixulers to have feed- 
valves of 2 J inches diameter. Doidile-en<l hoih^rs to have 
feed-valves of 3 inches diameter. 

Bloto-valrea. — Each l)oiler to have i\ luntom hlow-valve 
of 2. J inches diameter, also a surface blow- valve of 2 
inches diameter, all connected by snitable pi|>es to thesra- 
valves on the ship. Valves and chests to ho of com- 
position. 

Feed ami hlow'pipes, — The main fet^d and blow-pipes to 
be made in sections not exciHKiing 12 fc(»t in length; to 1k» 
made of drawn brass tul>es, 4 inches inside diameter, of 
No. 8 Birmingham wire-gauge. Branches to l)e proj)or- 
tionately smaller. The pipes to be fitted with (H)mposition 
flanges and elbows. Interior of feeil-pipes to l>e well tinned. 

Thrfblow^ pif)es are to be (M»nnecte<l to both sea-valves 
in after fire-rcH)m, and are to have* screw stop- valves 
arranged so that c^ommuniaition with either may be shut 
off and that the boilers may be punijKHl out by the steam- 
pump through the blow-])i|)es. 

Sea-valves, — There are to l)e two sea- valves in the after 
fire-room, one to be placed Ix^tween frames Nos. 64 and 

63 on jwrt side, and one to be placed l)etween frames Xos. 

64 and 65 on starb<ianl side of vessel, and 12 feet 2 inc^hes 
from the kt»el. 

The valves are to have a diameter of 4 inches: thev 
are to l)e made of cast-iron, the valves and seats of com- 
position, and they are to be fitted with s<Tew-stems, stuff- 
ing-boxes, and hand-wheels. The valve on the \M)tX side 
is to have a strainer on the outside of the hull, and is to 
Ikj used ordinarily as the steam-puinp suction. 
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Nozzles of projK^r size for hIo\v-pi|)es, steani-pimi]»s, 
and ash-hose to Ix* provided. 

A sea-valve 10 inches in diamoter is t<> Ik' ])la(iHl in the 
fonvanl fire-room. The chest to l>c ot* cast-iron, the valve 
and seat of composition, to Ix' fitti^l with screw-siem, 
stuffing-lK>x, and hand- wheel ; a stminer to i)c fitttnl to 
Ix)ttom of vessel. Nozzles of pro|)er size f<>r steam-pumps 
and ash-hose to ha pnividcd. 

Gnxtge-Cocka, — A combination ^ug(% inehi<ling a glass 
tul)e of 18 inches exposeil length, four cocks phice<l <> 
inches apart ; also drip-pan and pipe, is to he plactnl on 
the front of each lunler, the donhle-end l)oih*rs to have 
one at either end. The lowest cock to line with the bot- 
tom of %gla.ss (uIk; and phic<*d t<» show the level <>f the 
^v'ater at the high(^st heating surface. 

Sidinoindei'H, — There is to be a Fithian salinometer-pot 
fitted to each boiler so as to Ik* easilv accessible. 

Steam -Whiffle, — A large finished steam -whistle of 
brass is to be conveniently plawd ab(>ve deck, with |)i|U' 
and cock coiuun-ting to steam-drum. 

Floor Plafcs, — Fire-rooms to 1k» Hoortnl with wrou^rht- 
iron plat(»s having corrugjitions and projM-r ledges, and 
being easily removable and properly supported. 

Cast-iron water- wavs to be laid in front of the boi lei's. 

Gallerieti formed of wrought-iron bars U\ be fitted at 
th(? level of the berth-deck, with staii-s leading to them to 
make the blowei*s and stop-valves in the after fire-room 
accessible. A gallery fornuHl of (3ast-iron plates properly 
supported to be fitted in the forward fire-r(M)m at the level 
of the l)erth-deck. Winding stairs to lead from this gal- 
lery to the fin»-room floor; stJiiis to lead to the upper deck. 
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Iron railiogs to Ihi ])n>vidal for all giillttrii>s :iiu1 sbiirs hi 
fire-rooms. 

Vcntifeitars. — Two ventilators, 24 inches in diameter, to 
Ix; fitted in fiirwanl fire room, arranged for ash-hoisting. 
Two ventilators, 24 Indies in diameter, and two ventilators 
22 inches in diameter, to be fittwl in after fire-room — the 
latter to l)e arranged for ash-hoisting. Ventilators to 
have movable hoods (ypiible nf lieing worked from the fire- 
room bymeans of brass geanug,and willl)cofwrouglit-iron. 
They must !« provide<] «ith an accurately fitting door for 
closing them when an air pressure is to bv maintaine<l in 
the fire-rooms, and will Ix- made and fitted as shown on 
hull drawings and provided for in the specifications. 

Boilers to l)e secnn^ in siiddles by turned wrought-iron 
bolts jHiHsing through the shell and fitting snugly in 
reamed holes. 

Before being plateil in the vessel all the boilers are to 
be subjected to a water-pressure of 1.50 pounds per square 
inch, ami to Ik' made perfectly tight. 

Boilers to lie [minted inside and nut with two coats of 
brown zin<- paint. After the boilers are in the vessel the 
shell is to lie covered with hair felt IJinches thick, a-frurely 
8ewc<l u|)on canvas, and this is to be covered with sheet- 
lend with soldered water-tight joints; or, if require<l, a 
levering of galvanised iron, with an air-space, may be sub- 
stitutnl, on the approval of the Naval Advisorj' Hoard. 
MISCELLANEOUS ARTICLES. 

filoir-rooim nnt! Iiinlce to l>e placcii as directe<l. The 
former to Itc suitalily fittcil with shelves, lockers, doors, 
Ac, and well [tainted. The waste locker to i)e fitted with 
a pijMt for floiwling it. 
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Ejicfi bilge-receiving ))ipe ti> lie Jitte<l with a Macomb 
strainer of \m>\)er size, plait^ in an ea>ily accessible 
position. 

The crank -shaft jiiiirnals an' each to have tliiise huge tiii- 
ishetl liniss oiI-(rii[>s of npiinwiti design, with tui)ukr wick- 
hohhTM adjustable in nil-tulies. Each cniiik-|>iii joiinml is 
to have two similarlv tittiti large tinisheci bi-aw automatic 
«iil-cn|»a of apiu-ovetl design. All other engine journala 
ami movable iKirts, and e8i>ecially tlic cross-luad slidi-s, 
are to liave fiitisheii brasw oil-cui>s of snitable size. Each 
cyliiulcr and each cylinder vaivo-<'hcst is to have two 
properly tinislieil brass trresiw-cocks, with gloln- upijer 
C<x;k, and cnp. Tho^^c for the high-pressnre cylinders are 
to Ih' o|H^nitedas |>iim|)^ from the enfiiiie. When' ncccs- 
wiry, «h(H!t-l>rass drip-pans :n-e t<i \k- attachetl. 

Waier-pifnx of copier, 3 inches in diameter, am to lead 
from each steni-pi[x' stnffing-lxix cix'k to engine- nioni and 
Ite fitted with host' attiK'hments for the thrust and line 
sliaft-lieariiigs ; ul.*i> branch iii]Ms for all water brasses; 
the pi|>es for supplying the crank-shaft jourmils, crank- 
pins, and cross-hesid guides are to form hiind-niils o|i]Kt- 
site the cr.mks. There arc to Ih> siiittdilc hi»wc-pi|ies pni])- 
crly attachi'd to the sea-valves for wetting down ;isin.-s. 

All journals an<l moviusi parts <if iron an; to he run 
ij|)on brass Ixixcs. 

All holes through the ship are to Im; titttxl to close water- 
tight, and c<ivered by a c<K-k or valve on the inside. 

//cmc. — Five hundixi! feet of naval standard '21 inch, 
4-ply, tsirlwlizetl ruhlK'r hose, in lengths of fifty and twenty- 
five feet, aiv to liepi-oviiled. Each length is to Iw fittwl with 
couplings made to corrcr>|i<'ud with those used in tlie Xavy : 
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reels suHicieDtly largo to odiitaiii -'iUO iect sire to be plact-d 
in (-niivciiieiit )x>sitioii!s. ThitH! l-incli iioz/]<» iiiitl h\\ 
bjmniicrs will also Ix.- t'uriiisliod. Countings of naval 
stamlanl, Hltal for fire-hast, and f'iiriiisli«l with wips and 
Hpaniiers, are to he placed as |)enimiieiit tixtures thnmgh 
water-tight bulkheads in such a manner that the diwrs in 
said bulkheads iiL-cd not Im.> opeiutl tor jmssagL' of hose. 

Wrought-iron ove-lwilts ami truveler-liai-s aiv to be 
proiwrly locsited and s^-uiwl wherever retjuired for lifting 
ditferent parts of the macliinery, and particularly the eovere 
of valve-ohestis, the covers of steam-cyliuilers, and the lajM 
of the thruit-blofk and of tlu- nillow-bloi'ks of the line- 
shaft Journals. 

The shaft-alley, engine, tire anil store- rooms ai-e to Im; 
furnished with large tixMl swivel lamps, well so<nir(il to 
bulkheads, in sutfioient number iind of approved pattern. 

Three Itil/-J'raiiiex of black walnut, with jrluri.s fronts, 
will be provided for wiitcli, cleaning, aiul fire stations, 
with provisHm for sHlwiitiitiiifj nami-s; to i)e place<l in 
cuuspicuons |io.sitions on cn<;lne-nH>in bulkhuuls. 

Pttintiiuf. — All engine work not finished is to 1m' primed 
with two (^Hits of brown zinc and oil; when plaitKl in the 
VCfwel to Ik; paiutt^tl with two coats of clirome gi'cen and oil. 
The line-^hatliuf; is to be painte<l, after Iwiny: placed in the 
vessel, with two c<»at3 of white lead and oil. After the 
lioilers are platted in tin- vessel the I'ronts are to be painted 
with two coats i>f hunpblaek auil <iil. All steani-pi[)es 
not cased with wood will be painted white, e\liaust-pi|K's 
green, and wnter-pipes leading from puni[>s lead color. 

All tlnvad im Ixilts t<i (■i>rres|w>nd with Navy standaiil, 

Quiilily uf malmul" aii<l irtji-ktnansliiji. — All the mate- 
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rials iis-il in the coiistruftinii of tht^ niachinorV|an( to Ik.' of 
the hest quality. The iron castings to be iiiado of tlic IhwI 
pig-iron, not scrap. TheKtcel forginfffl to have an nkininto 
tenacity of not less than 65,000 llw, per squiire int-h, iiiul 
an ultimiitc elonfratioii of not loss tlian 2-S per t«nt, in an 
original leugtli of 8 inches. The bra** to In; of pure 
(■o|»per and tin from new mattirials. For all joimial Iwixes 
and gnide-gihs the iijmiM»sition to !«' by weight, six parte of 
copier, one part of tin, and onc-fonrtli of {)ne jtart of zinc. 
For other brass-work tlie «)mposition to \h- (;ighty-t'ight 
parts c(ip]>er, ten i>arts of tin, and two parts of zinc. 

The iron castinirts to lie smooth skinned and trne to form, 
and before l»eing iMiintLtl to Im- well cleansed of sand and 
scale. Brass castings to l>e smooth and true h) form. No 
nnsonnd foldings or ini|M-rt'ect (-jstings to lie nso<], whether 
the imperfection relates to strength or ap|w^aran(c 

All sb'ani, c.\hanKt,and otiier pijtes leu<ling to and from 
nn.\ilian,'cngines, distillei's, and pum()saret«b(M)fsuflicicnt 
size, with pr()vi>:ion for expansion where iiecessiiri,-. All 
rK)p|)er pi|M>s to 1h' brnziil, and to have bniss Han^ts riveted 
on, calkcKl on both sides, and bnizc<]. .\ll pipes not other- 
wise s(>ccilied lo lie of copiHir and tinned. .\ll nnts on 
rough (tastings to set on fa<'ings raised alwve the siirfat.*. 
The work tn \k- in every respect of the tirst quality, and 
exccutoil in a workmanlike and sniistautial manner. All 
the Haiigos to Ix' faced and gronveil. \o standing <ir other 
Imlt-lioles tn lie drillc<l through into vjicunni s))aces. All 
bolt-holes to 1k' renme^l, an<l the IwKly of the Ixtlt linifihed 
to (it them snugly. 

All bnis-ics to tit I(«)sely betwwn collars of shafting. 
All eciikri communicating witli vacuum spaces to have l)ot- 
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torn of shell cast in, and to have the plug packed by means 
of a stuffing-box and follower. All nuts on moving parts 
and on pillow-blocks to be thoroughly secured with keepers, 
pins, or set-scre\v8. All brass boxes for journals to be 
properly channeled for tlie distribution of oil. All flanges 
coupled together to be faced and edges made fair with each 
other. 

All patent fees to be paid by the builders, and no extra 
bills presented or additional comj)ensation claimed. If, 
after the completion of machinery, there shall be at any 
time discovered in it any departure from the specifications, 
tending to cheapen its construction by lessening the thick- 
ness of metal or by substituting iron for brass, or tool- 
finish for finish, or brass in which zinc is a larger element, 
or by omission of finish, or by lessening the diameters or 
areas of pipes, valves, &c., the injury to the Government 
thus received may l)e estimateil and determined by the Ad- 
visory Board under directions of the Secretary of the Navy, 
and the amount recovered from the parties of the first part, 
who hereby bind themselves to abide by such determination. 

A complete} set of drawings in detail is to be furnished. 
[See Addenda y Xo. 5.] 

A suitable office, properly fitted and heated, for use of 
the inspe<*tor and his assistants during the building of the 
machinery is to be furnished by the c(mtractor. 

Duplicate Pieces. — All duplicate pieces to l>e finished, 
fitted and ready for putting in. They are to be as follows : 

Two receiving valves for main bilge-pumps. 

Two sets of carlwlized gum- valves and springs for all 
steam-pumps. 

One set of follower-bolts and nuts and steel a\jru\^^^^ 

MO— 7 
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each steam-piston, and one set for air-pump and circula- 
ting pump-pistons. 

One set of metallic packing for each cylinder and valve 
stem stuffing-box. 

Oneset of brasses for each main journal of thecrank-.shaft. 

One set of brasses for each crank-pin. 

One set of brasses for each thrust-bearing. 

One set of brasses for each line-shaft pillow-block. 

One set of brasses for each cross-head journal. 

Two complete sets of brass slippers for cross-head guides. 

One block and gilxs for each Stephenson link. 

One set of brassies for each ecct*n trie-rod connection. 

Two crank-pin oil-<'ui)s, with all appendages. 

Three main-journal oil-cups. 

Two hundred tubes for condenser packed in boxes. 

One thousand grommets i'or condenser-tubes, packed in 
tin boxes. 

Four Macomb bilge-strainei's. 

One spare propeller blade of steel, with bolts. 

All duplicate pieces not of l)i-ass to be paintetl with 
three coats of white lead and oil nn<l well lashed in tarred 
canvas, with name painte<l on outside. Brass pieces to be 
painted with one coat of white lead and oil. All dupli- 
(*ates plainly sttunped for what |)ur|)ose intended. 

Oil'tanki<, Cwt^y tire, — Four oil-tanks of iron ^ inch thick, 
containing in the aggregate 1,500 gallons, to Ixj well secured 
in engine-room, with facilities for filling from deck, and emp- 
tying, and to be strengtheneil by internal stays or otherwise. 
Each to have a man -hole on toj) and a brass cock 1 inch 
in diameter in bottom, and all connected with a pump. 

Two copper oil-tanks to contain 10 gallons each, with 
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lids and drip-paus, tx> be placed permanently in the engine- 
room in a convenient position, and to have a locked brass 
cock ou each. 

One iron tallowctank to contain five hundred pounds, 
with man-holes and hinged plate on top. 

Two brass ayriiiges. 

Two brass tallow- kettles. 

Four bra.ss drip-pans for catis. 

Two sets of copper measures, four in number — from one 
pint to one gallon. 

Eighteen iimall brass injection feeders. 

Eighteen brass oil-cans for feeders. 

Instriunents. — Four Tabor's indicators of standard size; 
two fitted for a scale of 40 llis. to the inch and two for 
a scale of 20 lbs. to the inch, with proper attachments of 
finished brass to be fitted to each end of each cylinder. 
Pipes from indicator to cylinder, li inches inside diameter, 
with cocks of equal area of opening. 

Indicfltons to l>e made easily accessible, and the motion 
to be reduced by levers. 

Two suts of instruments, with proper attachments, to be 
supported each in a brass case, as follows : 

One Lane's improved spring steam-gauge. 

One Lane'i< improved spring compound gauge. 

One spring vacuum gauge. 

One I'ounter, with positive motion. 

Faces of gsmges to be 8i inches in diameter. 

One eight-day clock, placet) independent of the other 
instruments. 

One mercurial vacuum gauge for condenser, attached 
immediately to it. 
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Tools. — One hydraulic jack of ten tons capacity. 

Four hydraulic-jacks of seven tons capacity each. 

Two screw-jacks. 

Four setK of iron blocks and Caila, double purchase, for 
lifting parts of machinery, and armnged for eye-bolts. 

One differential pulley with a capacity of three tons. 

Six pinch -bars. 

Four iron sledges, assorted sizes. 

Eight riveting-hammers, assorted. 

Six copper hammers. 

Four copper sledges. 

Two 6-inch vises. 

One hand- vise. 

Twelve dozen files, a£8orted. 

Three dozen file-handles. 

Twelve chipping-hamniers. 

Thirty-six cape-chisels. 

Thirty-six cold-chisels. 

Six calking-tools.. 

Two sets of roller expanding tools for boiler tubes. 

Twelve scaling- hammers, assorted. 

Eighteen scaling- bars. 

Twenty-four brushes for sweeping tubes, and six handled 
ro<ls fitted to them. 

One stoani-jet tube-cleaner, with hose attachment. 

Two complete sets of fire-irons. 

Lazy-bars for ea<'li boiler, fitted in place. 

Two sets of wrenches complete, for engine, fitted to all 
the nuts, finished and marked for same, and fitted in 
walnut racks. 

Twelve monkey-wrenches, assorted. 
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Wrenches for all nuts of bolts of 2 inches in diameter 
and over to be bos-wrenches, and 6tted in convenient rack. 

One plate with taps and dies. 

One set stocks with taps and dies from ff to IJ inches; 
threads of Navy standard, and similar to those used on 
engine. 

One drill -standard. 

One oFiink <iri!t-brace. 

Three ratchet drill-stocks of assorted lengths. 

TwL'nty-four drills of assorted sizes and lengths, shanks 
to fit Ijrace and stocks. 

Three reamers, assorted. 

Two oenter-pnnches. 

Two pairs of airapasses. 

Four pairs of calipers, assorted sizes. 

One steel square. 

Six rnles, two-fold, two feet. 

One hack-saw, six blades. 

Six axes, handled. 

Two hatchets, handled. 

One portable forge with blacksmith's tools, complete. 

One tinman's foi^, two soldering-irons, and two shears. 

( )ne iron ladle. 

Tiventy-four ship-scrapers, of steel. 

Forty oak water-buckets, bound with brass, [tainted 
white inside and green outside, and branded "Engineer 
Department." 

Ten a'^h-buckets, painted with three coats of brown zinc 
and oil. 

Ten coal-buckets, painte<l with three coats of brown 
zinc and oil. 
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Six heavy coaling bags. 

Thirty-six steel shovels. 

One warehouse truck. 

Two spring-balances. 

One Fairbank scale of 20 pounds capacity. 

One beam-scale of 300 pounds capacity. 

Twelve log-slates, hinged, and seventy-five slate pencils. 



ADDENDA. 

So. 1. If in the ciiuraB of conBlniclion of llie machinery it be deemed 
advUable 1o uHe n duplex Pleam-pump fur boiler Teeding, il ghsll be pnt 
in by llietoiilractor. ivilliout ndditioTia) cost to the Goremtneul, in lieu nf 
Ihe feed-piinips allachiJ !o ihe air and circulating puinpa. 

Nil. 3. A eleel friction-band with Builable gear in to be tilled fur Recur- 
in? ihe propeller ehnft when Ihe engine is uncoupled. 

Nil. it. WiirUing drawings of all parts of the macliiiiery have lo be 
siibmilled to a>i<i approved liy the Nai-nl Advisory Board before the work 
on them ii< taken in hand. 

AU pni'tH of the machiuerj are to be earefull; weigiied when finiehed, 
and 11 record of bucIi weights in delail is t« be kept and transmitted lo 
tiie Naval Adrieory Board through the Inspector, who will bs required 
lo certify to its correrl ness. 

No. 4. Any change in the valve-gear op any other details that may ap- 
pear nilviDable may b>' made, provided the same does nut alter the gene- 
ral deaign and ia appioved by the Naval Advisory Board. 



TESTS OF STEEL FOR CRUISERS. 



INSTRUCTIONS TO INSPECTORS. 



NAVY DEPARTMENT, 

Naval Advisory Board, 

Ju,nt 18, 1883. 

The following ruled are pi*escribed in order to insure the fulfillment ot 
the clause of the act of Congress of August 5th, 1882. "Such vessels 
* * * to be constructe<l of steel, of domestic manufacture, having as 
near as may be, a t«usile strength of not less than sixty thousand pounds 
to the square inch, and a ductility in eight inches of not less than twenty- 
five per centum :" 

I. All ship-plates, beams, angles, rivets, bolts, boiler-plates, and stays 
to be inspected and tested at the place of manuAicture by a Naval 
Inspector of Material, and to be passed by him, subject to restrictions 
hereinafter mentioneil, before acceptance by the ship-builders, whether 
Goveniment or private, for incorporation into said vessels. 

II. Every plate, beam, and angle, supplied for these vessels, to be 
clearly and indelibly stamped in two places, and with two separate 
bnuids: 1st. With that of the maker, which shall distinguish the name 
of the manufactory or company. 2d. With the regulation brand of the 
Naval Inspector of Material. The latter not to be stamped upon any of 
the above-mentioned material until it shall have passed the required 
inspection and tests, have been accepted by the Inspector, and have 
been stamped with the maker's brand. 

In case of small articles passed in bulk, the above-mentioned brands 
shall be applied to the boxing or packing material of the objects. 

No steel material to be received at the building yards. for incorporation 
into the vessels except it bear, either upon its surface or that of its pack- 
ing, both of these brands as evidence that it has passed the necessary 
Government inspection. 

(56) 
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SHIP rLATE8. 

III. In every lt»t of 20 platen test piece** to be cut from two plates 
taken at random ; two test pieces being cut from eacli plat^^. one iu the 
direction of the rolling, and one at right angles to it, shaped accoixliug 
to the annexed sketch. These test pit^oes shall in no case be annealed. 

The teet pieces to be t«ubniitted to a diretri tensile >*trehs until they 
break, and in a machine of approved chai'Hcter. 

The initial stress to be as near the «'lastic limit as possible; which 
limit is to lie carefully determine*! by the Inspector in a special series of 
tests. The first load to be kept in continuous action ftu' Hve minutes. 
Additional loads to be then atlded at intervals of time as nearly as possi- 
V>1«* e<)Ufil. and separat^'d hy half a minute; the loads to {>roduce a strain 
of r>,000 p<Mnids per square inch «»f ori^nnal section of the test pie(re 
until the stress is about riO.(HH) poundn per stjuare inch of original section, 
when the additional loads Mhould be in increments not exceeding 1.000 
p<iunds. 

An observation to be made of the corresponding eh»ngation measured 
up4ui the original length of eij^ht inches. 

The final elongation to be that (ditained at ru]>turc. The loads a})plied 
shall nev»»r be calculated from tlu* indications of the pressure ^auire if a 
hydraulic pret^ be use<i. 

coxnniovs (►k accki'Tanck. 

In order to be accepted the averaj,re of the four test pieces must slmw 
an ultimate tensile strenjrth of at least (>0.0OO pounds per square in«'b 
i»f »»riginal sectic»n. and a final elon«ration in eight inch<*s of not less than 
'^^ per cent. 

LoiH of matHrial which show a stretigth greater than (>0.(M>0 pound^ per 
S(|U:ire inch will be act-ppteil. juovided the ductility renuiins at least '>\ 
per cent 

CASI-S OF FAILLHK. 

If the average of these four test pieces, numbered 1, 2, 'A, 4 (called 
Tes: I;, falls below either of the require*! limits, the platex from which 
pieci'S 1. 2, 3. 4 were cut shall be reected, and Test II made, con- 
sisting of pieces ;") and 6. cut from a third plate ; if the mean of the 
results of these two falls below either of the above limits, the entire lot 
shall be rejected. Jf it be successful. Test III, or the mean of pieces 7 
and H. cut from a fourth fdate, shall decide. 

If in any of Tests I, II, III, any single piece shows a tensile stivn^rth 
less than ry*,0O(i iMunids, or a final elongation less than 21 per cent., the 
plate from which it was cut shall l>e rejecte*!, and that test c(uisidere<! to 
have failed reganlless of its average. 



